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(57) C3I^3 

M + /S i 0*= 0. 0 1-1.00 
OH-/S i O 2 =0. 1 5-0. 8 0 
H 2 O/SiO 2 =20~120 
Q/S i 0 2 = 0.10 — 1.00 
S i 0 2 /Y 2 0 3 = %£*)X 

iEEgffifriSf^©**^ 15TO,/ 1000a 'WTr 
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1. 

TO, /I 0 0 OA' Wm4^^t7^ K 7/Urt •j&KftfMft. WttU* 

M* /S iO. =0.01 — 1.00 
OH" /SiO, = 0. 15-0. 8 0 
H, O/S i O, =20-1 20 
Q/S iO. =0. 10 — I. 00 

s i o, /y, o, = 8*0* 

*>K Qfi*r«ftlBT^0. *LTYl*S!*H**-?>f h*^0ryl;^m 
*„ ) KA*fflft£-#*-*jK£»Ji£to*»RU 

( b ) ttRfc«*tt*ttfl,*S;A< 7 A * 0 4 n« * Tfefi 

5. ffiiefea*- f rj2 otiT^^'j^WT/nt-cD^/uit^^r-rs, jh^cdiegh 



5fa¥7-501043 (2) 

1 0. «ie«!W-e*^^hA^5>rhA, n-a, zk- 4 , 

1 I . fcoy : 

(a) J-Sf?4 hOTWM«MU A^iE£Hffi<*W^)«fca<tf, I 5 
TO, / I 0 0 OA 1 «TT**JKtt-t?*--5-f K T/U /7'j^05»fb«5, 

M* /S iO, =0 01 — 1.00 
OH" /SiOt =0. I 5-0. 8 0 
H, O/S iO, =20-1 20 
Q/S i o, =0.10 — 1.00 
S i 0, /Y, O, =8**3* 

QliWttttMTfcO. -eUTYttflMH/*-* hA>bOT^;-^ATt 
Xg^^tfS4M^t7^ ISSZ-3 7£tfln!'<--*-e[>R J £& 0 

1 2. miaHit«*»»*<iftiD©TA*f**^trLT^*. m*©Rffl*i 1 

1 4. MHm*4-?4 V*<**74 hA, X. Yfttfo-J:0l£*«**» 



K£4l«. ffl#<z>«LIH5p 1 3iJKrKIK©^-ffco 

-*o>mmx t .2Wxuwi 1 mi-Eft© 



in «s a 

{0c>"j i-v*?* h^r/ii 

HoTSWijgSrfrf *-fcr*7-r h©r/u i / h&Tji i -j-jp.t ^ 

Tffifflf IEegifiH*fiK-7- ©ff?0E/><tt ISTC/IOflOA 1 *«rC'**j£G> 

-c ^©tertRicirit L-c*tt«tt*«rr * c t >r mzmnz nth 

5CtA^-C*4, cn^!01^©^li**«^<D^*^r*>>T-cJ[)r!8#^^n 
«k 0 * £ ^ffi® ©CDIH* *f&*oo£i«ir 5 J: ^ * * C n c, 

1 : Zt^Tl'SSiO. t A I 0« ©Wit/*H^7C#fflC!>t©T'^-5^^ 

\z*j**y % mx-itr )i 11 ij * * * > xii t ft -j ±*n£R * > 



^»©^fiK^+7-r w*fcu *ft^(i£<©*fir&c/mffc©£Wi£/iL-c 
ro££n<5t>©Tii/i^/><, vitD«fc9'A^iiEH/^7< h<omizA (*gi* 

m&2. 8 8 2, 2 4 3 ^n/l*D») . X (J^Ca«^lft2. 8 8 2, 2 4 4 ^WlBJ 
*). LZ-2 1 0 C^IBW?n 4 , 5 0 3, 0 2 3 ^*H») , SSZ-1 2 
(JfclUftttaM. 5 4 4. 5 3 8¥iHll»), SSZ-16 (*l3«WSf4. 5 
0 8, 8 3 7^Bn*D») . Nu- 3 (#S«flF»4 . 3 7 2, 9 3 0 *HF!fcl*) 

©*S»±: LTitbiC 1 U Jfc^(i*£r&^<r:£LtMgfr©^3m^frfc 

tfrSftttfM. 6 8 9. 2 0 7 ^HMafclClifclWA^ gr,?Mi©^»J fiT'*,* 
-rtf^y 4 V (Magadi i te) (iifti/'J 1)Mic^4 YV>&mzftWi&& 
frCfc*CiA<ip*ftTl»fc. *ISWtft4. 5 0 3. 0 2 4 9Hn*F»(= 

(me r 1 inoi t e) , i^>rht>f K ZSM- 5&C/ZSM- 1 1 £ 



H ^¥7-501043 (3) 

rff3£©**-5-r HHjfiiro^T, tft70*l£l«S i 0, /AL, O, ©*l 

s i o, frt>xmzt\zi}K -enui/M*ii«r*Tyui-^A0D(ittr*oT. 
-entzio-c-e^^-f M-a*©*$f±A<fti*£tt* 0 

-fc*^ h©J**8flIliS i O, /A I , O, ©*/Hfcrt* I 2 - I 8©t#|i 
f*^4l4cttiy<-v^^7 (Ba r t homeu f) »<fE«nUT^* (J. 
Ph y s. Ch em. , I 9 8 4 ^ # 4 2 K) „ 10-2 0© 

S i 0« /A I , 0, *&^M1r=j4 hfi*Z(D*)\,tt<l!mm<Dm*:t*r>#*54 

*„ *E**lt?ff5. 0 9 8. 6 8 7^<yj*ntfir(;t-t/* = -r hA"?#iBr*%.=.9 
a*»*u *LT*&v/xur9>*mmT*isuifrmmztiz. «i©;fcte 

- »> a * * * > -t * x g£ ^ a 

J-.KO^ffiO«t3, *HWir-«l3. 6 2 0. 9 6 0^{M*'J^f>i:J:5 
tf*7-r h©fc«) , ra»3. 6 3 0. 9 6 54 <»fb*3Mfclcj:* W^-f h 
©&S) . I5j*t3, 6 4 4. 2 2 0** (T/Ui^A, i^Ua^A, 

t-«fc*-tr*5-f !-©i&S) , R#3, 5 7 5. 8 8 7%&C/[aj#3. 7 0 2, 3 
^Wlit. M©S iO,/AI, O, iiWyA Mcfctt© 

*&«in© | o©BfiV(i. SiO./AI, 0. ©*/Htri<tt2 oaTt*4^ 



S i 0, /A I , O, ©«^2-2 o ©te{ffi(r*4rh- >> + Xlf 
«^-t/^-5>f h«-t/cbtc t^T#-505„ 

<CLT, V-^5-C hcDTmmik (substructure) ^WU A^o 
fflffi(*«»^©«aA<*«i I 5 TO, / I 0 0 OA' mTT***©*-3tt«EfHJ* 

M* /S i Oi =0. 01 — l. 00 
OH* /SiO. =0. I 5 — 0. 8 0 
H, O/S I Ot =20-120 
Q/S iO, =0. 10-1.00 

S i O, /Y, O. = 8 JO* 

^^(i. £0tt»t, V-^7>T h©T»«**fl-U ^-3E9flB*flF^F©«K 
?i^l 5TO, / 1 000A' WTT^i^t 7 -f h A< 7 A <t 0A©liDfL^^ 



©^»*U», *5fein#li, R<^§c«S:<r, Rlt^t Lr JiK©W4*fl"r-5 

w^-r h*ttrar*c©rr«tt^as*ffli^t, *-5««©s^*^Tr«r« 
<n/t7^h^«iit4ct*<r§4ctfejii»/iU;. «w.wr, sse- 
3 7(ic©-/ja;«;mv^ctirj;-,TRitdn«c<t^»j^nTc^o sse- 

%gn©ay<m^iftBB 

c©»«i4^7«r Mi«f4-e*7-r w*L<u«e©f h'j^Affj 
xiir>t^i»K©t©(iLT, h©T»«tii«:^ ^egii(* 

^T-©a?«rt<rj 1 5 TO, / I 0 0 0 A* ^TT*S'e©«t-9/Xl|'f4-t/+7'(' h 

M* /S i O, = 0. 2 0 - 0. 8 0 0. 0 1 - 1. 0 0 

OH" /SiO, = 0. 2 0 - 0. 8 0 0. 2 0 -1. 0 0 

H, O/SiO, = 2 0 - 5 0 10 - 1 2 0 

Q/S i O. = 0. 10 - 0. 2 5 0. 1-1. 0 0 

S i O, /Y, O, = 8- 400 >10 

Hi L< {ft h ') ^AXfi* i) OAT*'), Q<iW«l»ST-*0, ^LtYlilSi 
T{±flt^$n/XL^6B©T^ c -•)i.»mLtt»4C i: t"CS. -t©^*iY 

*»9!uae-,r»ift-r4c4:*<-r**tft*tt-tf+7^ k±7 aj:o*©*i?l^ 

2 0&T©:> M AttT^i ^*/llt*WLTl »*©**»* Ll> 0 4 
Mitfi 1 0^«ift 2 0«T*T-©^'J **fT4.2 ^^>Uit«-W Uri^©*<5Sir 
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)f*l.<, -E-LTttl 4fr±&2 0feiT*T'O>"J**tT/Ui^^;Uit^Lr 

-o^^^f vv>mii-*mtxmttn* * . 2 9 6, o 8 3 ^ntaa^fcttsn 

*tf3JK»tt (constraint index) X%.#>Z C tA<T £ *«, Jb3d 

©Tli^l^, SSZ-25, SSZ-3U SSZ-37,-^-*- 
(B e t a) SC/ZSM- ] 2 ft*©-**^ MZ>*ltfL-+ZfcliW. H. 

^7- (W. H. Meier) ftC/D. H. ***> (D. H. O 1 s e n) 

4 bto&<Dm&9k (A t 1 a s of Zeolite 
Structure) ( 1 9 8 9*£) KftnAi+C ta<T-££„ 

*'i-7>fhssz-2 5 sr/ffiteict 1 99 I *f-(rUlJS$nfc{li 

E+w*isi*mijra!& 8 o 9. 6 5 2 ^w*H*(cfctt;*nT ^to^m^ 

*f*7>r hssz- 3 1 sc/^iz«t*-e<ofii&ii 1 9 9 2¥umra$n^ui 
W+©#HMMfrm*HM 17,26 owimce^tir^^ -eo^iM^* 

hssz- 3 7ac;sflii-«t4'e©BiUimra^o*a^w : iii«ifi 

Hf*^ h^-*-;&tftt&u.***<7>Mi6li#[a**IlFg* 3. 3 0 8. 0 6 9 

*twinmBLV%mpi&mn& 2 8, 34 1 ^wimsiifcttsnTfco. 

**7-r hzsM- 1 2}£anmi-±z>*v>iii&\t'%mVfn*.&z, 832. 
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^mraw^imufito-c, M*^n5»Ji^t7 / h^iiut.vTOi 

^nti>4W£©7/t, • -^ju«^'j fc^it^tt^sk^fB^-f* 

LTJitf £/.a\, *©*JHtl*X-«B»© "ffifc" «:J:^T|ii|JC*n**S*« 

o#m 5T0, / i oooA' mTvvssavtfc+mmtt-rz t><DT'*>to c<?> 

f8H*f* 7 4 Mi A, N-A, ZK-4, + K X, Y, ZK-5 

&C/o- (rho) X'*,Z<omfi m&-tf*U Mi, ftfctf* L< It, 
A, X, YSCfo-tfc5o ^n^tf*^ h©^'J/7*fT/Ui ^*;W£titfj2 
-tfl2 0T^4^^t'«>4 9 :ribVt7Y h©i/';*»Ti[/i^-*^ltlitf* 
U<li#]2-Hfil 0, ft feffS L< lift 5~tfj 1 0-C*,*-c^T*i„ 

hA&Cf **©IJ&li#IStmW5 2. 8 8 2. 2 A3**W*B 

»n«£«E$n-c*>«D. -e©wi>T-«-*pn<ffl»irfcV'T5im, ^.rifecDttio 

-tr*^ bN-A%.tfftmiZ£Z*<DflikU%®*;m9l3. 3 0 6. 9 2 2^ 
M*14 hZK- 4&C/^*(iJ;4-e©Kifeli^®«F«-5R3. 2 4 7. 1 9 5** 
*<, hXRra^HJ:i'E:<DRi&li^H^jr?« 2, 8 8 2, 2 4 4 



h YAra^{r e t6'e^H^ii)r>®^ir^3, i3o, oo mwmn 

*7-T hZK- 5&cm&K«k**©g!i&li#[Ittirr#3. 2 4 7. ] 9 5*f"fl 

**7<< k-c*>* n-ac/Titfttc^i-eoiajeii^iaflpirfis. 904. 73s 
0^1 sTo, /ioooa' «T©raaB(*W4'-*a*fl--r*-tf* : 5-f hoeeni 

^Wl8I*lc4b't^-Cttffl^nTL^ h©T»tflitJ 'i5ma5li«3 

6«, m*2 4fl8, iE^iBJ6oftc/^/'um8o^flr-r*, 4HR.«»-E3flSf*®^ 

Tt^5^. -en^a»*-^-T-(i^-rLt>tftnfftELrt^!2Sii/i^«, 

Zm-t**?* Mi&f*©Bffiif*«i-7*D*tt(iD. W. yt/ 7 ? (D. w. 
Breck) ^ • -b*^5>< K7>5>^l* (Zeolite Molecular 
Sieves) ( 1 9 8 4 *£) iZ%.lznmtz$A.t,tiX&t)^ *<DMmZ* a m 

i-cDTSBmig^^rL, /rorai 5 to, /\ oooa* jyToesiis 

* >; ^Rff?, »i L < li^" h 'J AJ^O*^ bf7 > 



5to, /1 oooa' ytT<Dmmim- j r-&ix& : (T-rz>*f*^>( bu*<nm&\*i 

mz#i\MX'*>z> tv^ flff*wffl-r* cticiot, ^ lt 4 at^r«T >^-^ 

*:*f5iicj:oeem^n5T^^';^Rfiiffcfl5«[ii. mm* hu^A, 
ufkftm > etttig, t/u^ >8iig, *ttia&y^;u 

^n*^*7/-^-^T'B^WAin#/i<^jn?ft^-7«, : rrraaa<o^^ 3 r->a5{ii, 

8#Sliffl*»T>*^OAfk^^T'^6cr>^r-ib^ a fmtSEliNt A<»« 

<-^iiinTi,^A>X(iamfe^^nT^5 1 in^xti^ar^ir h^r/u* 
;UT>^^^A{b^ttT'*-5(D^ftt,>?i L^ 0 wmrr s*-*)Uii=f-* s\zto 

^s^^ai^»fb«5ie(caist*s, Kay*, 3 a >r k •> 

/kttffctt-f + >/^U*<0*Aifc*aiW-r5l-|«Lrii, OH* A<NaOHt 
LT, 2HmT>*-t7X.7httfk%«ttT, laitl-'/W (NaOH+SiO.) 
tLT, >M*M. OA (NaOH + AI, O, ) <t LTXURHttO 



— 4 — 



oh- mt LTf&)n2t\frfre?fi^zfrfrtm,-r^ oh- ©*/utt£"£ii-r*c 

t)<%&-C*>Z> 0 mwmzHZ U HNOi , H, SO* , fttt^tLtWT 
fc.U>U ^MittttT/H^A (Al, O. +H, SO. ) , WtTfri- 
( (Al, O, +HCD . «»T/u; ( (A I , O, +HNOi ) 

/:OH/SiO, ifcJ^'hS^OH/S i O, Itl=*l»TAl'*£dft4frtl-Cfe. 
^n{i*%BflA^3Sffi0Virig^r6T i >i:naur t^^/idfiio 0. 01 
©OH" /S i O, ItZftTZ&tom^tisrplzrtfE-rZT i >li»A<5e^flSJtod 

ASttHt-t "ft" ©OH" /S i O, lt*t>^-r/i/>-7a *ttja£f*M*CD*l» 

«u:o^<asao*n4*o«*H # (ia/jo) /s i o, it-ejenu 

©OH- /S i O, it^oIftfett^K»LTC©OH- /S i O, ltcott*-fc<o 
SlCfcf*irii£L£ift&8B£ft 7 0-3 0 0 *C©fi«i "CHS U ft 1 Hffffl- 1 

8 0 utt^ifrfffltofc-r*- tA<s*n*, sneufti 2 o-ft2 7 o r cmji 
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i*ft>i:iijc*««j|l||ti, 3Ute-*vi 1 iflwofcR, ttlcf*±a&R 

©»ft>matdn4. l*u an A&&RoD*au*^*->**** 

^ * Wffi 'X TO 0 K t ( 1 6 y o -e ^ u fc-^r 4> ttfflT 6 C t *<T 

* * * © X o U Mtt^ttmr 6 c <t A<2 * L t ^ 9 „ 

(McNamme e) ^-^7 (Georgia) ?U-fty7o'j 

y (F I o r i d a) XI±£fc4l£«|«^AO> 0 ^^^ j., 



O^TLKcOv h 'J v 7xV)'Ktti[&£itZZtfi<T'$Zo Z>K1t<Z>-7 I- 'J y ^ 

T/U=-^, i/*)ti-T)\,i1-^ is') ij--?7*isT s : s')1j-Jrl, 
zj—t s vjT, 'jr. i/';*-^^jiT. ^^^r-^ 

Jit i-->Jf\,?-T. >')i}-TJ\,i t-vrti'7Sy>"J*-7rt.i'7- 
^yUn^TOJc-j^OO^fc-S,, :©7h'J ?;U±#-Y/U (coge !) O 

jf^^r^^c>:A<T**«, ^n^^or^ro i Uitzt\t>f$Lft<Dm<D{><DJ5LU 

0*^^.147/1 • y >'j ^- l-(t)$-ftli«^<*cD^i 1 -ft 9 oMMOKHffl. 
fk^o-ex, m*.im<t*X<t6toSt.a*mm<l&to (oxygenate). 

(reformafe) OC©M{b&U, 5 0 0^KH 10 0* F, ff*t< 
lift 5 5 0 ~#J! 0 0 0° F<Djg£-Ctf>, jJS/jnTK^^tTr-S^XU^t^l'BtH 
(reformer) CD»cUitttOfeaiM;*ilt4tt««-^7o 



C(DJ:9^»f^lCfcfJiSttIE^I±-*«8:»C*'i2 5-^2 0 0 0 ps i g. U 
< (£#J 5 0 I 0 0 0 p s j g<OWRMZ*,Z 0 l#fBia^0©«tf*^PHi*Jt. 

8 0, $f* L< lift I I 

(rlTt)nio CCDJ:9'i:J5Cc.-|i#l5 5 0 I 15 0° F ©fide, 01- 

' o o o p s i gSc/fc^-i-eoieiHttr^o. i -i o o ort<oi#(Bj^fc 

• #14 0 0 -#J I 0 0 0° FGDfiflT #125 I OOOps i S<DCE;ft, 2-2 
0 0<O^§^/^ffc**/T/U+/Lfbffl<O^/t/ltSr/fcfeJ:*<DieB8t LT#j0. 
5-5 0rt^T/U+/Vfbffl©l$fBI^^^Sft^|BIj«(f^*>^ o 

+ ^U>©^ttfbA^lfe'W{r«oTRaa$n^«tttUTO-tf+7-<' KDffft 
TTfT-?0i:«Lfct7 I o©5CET\l5S 0 m4ftfc**£LTtf)3 0 0-#»9 0 
0° FOSIf, #]2 5-fJ I 0 0 0 p s i g(DBZ^ac/fefc«t-e©RUHt LT 0. 

2-1 o or*?coB$rai3^o*«^iBiita/)^<f bn-5o 
m^i£hfv^>(o^ou^mm{t^it^m\zidi-xm ] &^t\tz^t^^ h 

©|?tETT#J4 5 0— ft 110 0° FCDSOf, ft 5 0 — ft 8 0 0 p s i gfttEt} 
SC/fcfcJ:^OfiiCBi:UTft0. I -ft 2 0 f*i<DMr|H!Mi/- 0 tt^fH|x*«<DTT 

ft-r * c t a<t ^ So mt&flroft fk?K* t>*5feB«<oafta ^ nfc^r ^rsis ^ 

n/;-t'+5-r I-CD^ST, ft350~ft900° FCDfiK. 0-ft3. 0 0 0 p 



— 5 — 



!£*<7^*>:r-Cfc*J»^ WdfcffciRto&fHitf;) 7 0 0 —Ifo I ZOO" F, 
ftf i L < <i#J 8 0 0 I 0 0 0° F©fl«, lfl^»iE~^2 0 0 p s i g<D 

E.iiJkUtoQ. 5^5 0^-'. tf*o<iim~tti o^-'cMpnna^ottf* 
i£*vk *s 7 5 -y + r/^-c nmti.<m&ikn\m* oo-^i o o 

0° F, m L< {i#l5 0 0-*j8 5 0 ° F©flK, 5 0 0 — 3 5 0 0 
p s i gCDE^j, *jo. I -ft I 01*", *fi L< littO. Z-HfrSlT'WMrlHI 

afcott^raaaac/fti o 00^2 0. oooscf/bbi, wii< 

im 3, OOO-ftIO, 0 0 0 s c f/bb 1 tl»?*m*!)T§-T^4 

t>cDT-(i*<, UTttO. 0 1 ~tt3 0MW0DRS|fflT'**C 

t*<T'£*„ »«CD**ftJE^?WA<||ttlini*y/Uft: (base 

cogel lation), -^©pfi»t«l/ronE»4:©«KWai^*0 J: -5 

>f0^7?tt(Fi sher Sientific Company). 
Cat No. 5-702-10, I 9 7 8«»V| At* : K£tf 

*xiti*&v<< 'j y^A^^wv i i its : y/uv^o^&cFa^ 
ftatf»v i i issw&k, ra&K©;*^?* K&cmffcttott***^. w*. 
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th'jOAY^7-f h l^-*> ■ Ktt (Union 

Carbide C o r p o r a t i o n ) fry, Y- 5 2 t LTA^J 0 . 50 
g£H,0-8mL, !M-NaOH4. 0 0 g&tf/<>:j (Ban c o) lifflf 
^M^ASglUjn*/^, Cfi^©)i!c^/<;KParr) 4 7 4 9 CE;>j£l£8 
©^7d> (Te f 1 on) 7>C-J— ©*T»*Lfc. d<Oft^«|r*r«»5!A 
3 6 (S 1 I 1 tc^r) 3;'j-; 7 h/U*Jfol*.. *LTEl£8*ttlfcU 4 
5 r pmTttff L./x*stf» I 3 0"C-C5 BIHJftl^Lfc. MT*i. 

-©**raic*fi»-c(*, -tf+^-f hssz- 3 1 z*&mzyt->Tn&Ltz 0 

■P*>, »SB7 l©0, 66Mr»tt4. 5g, *2. 0 J g&GF 1 N ■ N a OH 
0. 7 6g^v<;u 4 7 4 g Ki£«cD^7 D Wj y ;/lCfl|]*_/.io C O/SjfttZ// tfi/ 
/KCabosI DM5-0. 74 g£fllAU ttl*TLZ- 2 1 0-tf*7-< 
hO. 2 5 3 g*/S)J0Lt a &t£fS£«9«-l 6 O'CiT/JII&U :7vU- 
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